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Rooftop Vegetable Garden for Green Roof System
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ABSTRACT

This study was carried out to investigate the effects of soil depth and planting density on the growth
of lettuce, crown daisy, and strawberry on a rooftop condition using artificial soil as a growth media.
The vegetable crops showed better growth for plant height (cm), plant width (cm), plant fresh weight
(g), and Fo, Fm and Fv/m on 20cm depth soil than 10cm depth soil except strawberry. Planting density
of 16/m> and 64/m” did not show significant differences on the growth of the crops. Soil moisture

content and EC were low for 10cm depth soil in lettuce plots, whereas there was no significant
differences on soil moisture and EC between two soil depth in strawberry plots. Hunter’s L, a, and
b values showed the leaf color of lettuce dark green on 20cm depth soil and reddish on 10cm depth
soil. Results showed that soil depth suitable for crop growth on rooftop conditions was 20cm rather
than 10cm. Growth response of the crops showed no significant difference between 16/m2 and 64/m2,
indicating that planting density of 64 plants/m’ could be practiced on rooftop conditions. Lettuce growth
rapidly changed in control treatment in which leaves were not pinched out, while slowly changed in
plants which leaves were periodically pinched out. In the case of control plot, it was impossible to
harvest because withering of lower leaves after blossom on June 22. The plant of crown daisy in which

pinching was not conducted, blossomed on June 7, and the plants were removed since its aesthetical
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value was lost. Strawberry seemed to be a suitable vegetable crop for rooftop conditions based on its

high covering rate and extended growth period until late October. The soil depth 20cm and planting

density 64 plants/m” were suitable for vegetable crops on green roof system using artificial soil.

Key Words :

Soil depth, Planting density, Fo (minimal fluorescence), Fm (maximal fluorescence), Fv/n

(maximum yield of photosystem II), lettuce, crown daisy, strawberry.
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Figure 1. Plant growth according to soil depth and planting density in the Lactuca sativa L. z
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Figure 2. Fresh weight (g) and leaves (ea) harvested by leaf defoliation according to soil depth and planting density

in the Lactuca sativa L. *
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* Mean separation within columns by Duncan’s multiple range test, P=0.05.

Table 1. Leaf color (L, a, b) according to soil depth and planting density in the Lactuca sativa L.

. Planting density L(Lightness) : a(red-green) : b(Yellow-blue) :
Soil depth(cm) 5 .
(ea/m") (0=black, 100=white) (+70=red, -70=green) (+80=yellow, -80=blue)
10 16 32.18 b 20.30 a 10.79 bc”
64 3281 b 2492 a 9.15 ¢
20 16 40.87 a -143 b 2371 a
64 3741 a 035 b 13.89 b
Significance
Soil depth(A) ) * *
Planting density(B) NS NS *
Interaction(A*B) NS NS *

% : Mean separation within columns by Duncan’s multiple range test, P=0.05.

¥ . Significant at P<0.05, NS : nonsignificant.
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Figure 3. Soil characteristics according to Soil depth and Planting density in the Lactuca sativa L. The vertical

bars are standard error of the mean.
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Figure 6. Growth characteristics by pinching according to soil depth and planting density in the Chrysanthemun

coronarium L.
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Table 2. Characteristics of leaf and runner according to soil depth and planting density in the Fragariaxananassa.

Soil Planting density  Leaf length  Leaf width Length of Length of No. of
depth(cm) (ea/m’) (cm) (cm) petiole(cm) runner(cm) runner(ea)
10 16 155 ab 113 ¢ 102 b 1105 b 115 ¢
36 147 b 118 ¢ 116 b 1150 b 125 ¢
20 16 172 a 155 a 133 a 130.5 a 180 a
36 164 a 130 b 132 a 1350 a 157 b
Significance
Soil depth(A) * * * *
Planting density(B) NS NS * NS NS
Interaction(A XB) NS * NS NS *

% : Mean separation within columns by Duncan’s multiple range test, P=0.05.
Y. Significant at P<0.05, NS : nonsignificant.
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